























Subwatershed Selection Criteria for Demonstration of Streamflow Yield Enhancement through Brush Control
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Subwatershed Selection Criteria for Demonstration of Streamflow Yield Enhancement through Brush Control

Soil texture and slope are other variables impacting runoff. For purposes of this
illustration, we selected a combination of soil textures and a slope category to create areas with
an increased likelihood for generation of enhanced runoff following treatment. In this
particular case, soils with textures of clay or clay loam having slopes in the range of 1to 3
percent were selected to illustrate the methodology (Figure 4). Heavier textured soils with
steep slopes would be expected to have lower infiltration rates than coarse textured soils on
flat slopes. In this demonstration, we divided the Pecan Creek Watershed into two zones based
on a combination variable of soil texture and slope. The zones were delineated by selection of
soil mapping units from Natural Resources Conservation Service (NRCS) county-level soil
mapping data. Each zone was assigned a numerical value (10 or 0) for being in or out of the
preferred soil/slope zone.

While this process could continue for additional variables, we used these three criteria
for the current illustration. The result is a classification of the Pecan Creek Watershed into 8
possible zones or regions with varying potential to generate enhanced water yields based on
the criteria applied (Figure 5). Numerically, the "scores" range from a low of 10 to a high of 45.
The highest priority areas or sites would be within 7 miles of the watershed outlet, on clay or
clay loam soils with slopes from 1 to 3 percent, and within 100 meters of a defined channel
(Figure 6).

The series of maps was provided to graphically display the process employed, the results
of each criterion application, as well as the final result. It must be remembered that this is
simply a demonstration of the methodology; the weighting values and the zone definitions
within a criteria were arbitrarily chosen to help illustrate the method. Their exact values and
definitions would need to be determined for each individual watershed to which the
methodology is applied based on the best science available for the specific site.

Monitoring Considerations

While preparing this brief report, the authors reviewed existing data for several of the
TSSWCB's treated sites. This information included the reports of the SWAT modeling that
estimated the potential added streamflow from proposed brush control, nearby historical

streamflow measurements when available, and existing monitoring efforts for streamflow and
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Subwatershed Selection Criteria for Demonstration of Streamflow Yield Enhancement through Brush Control

groundwater impacts after brush treatment. It is apparent that the same type of hydrologic
and watershed management concepts used to generate the subwatershed selection criteria are
also pertinent for monitoring considerations.

The major concern of the program is enhancement of streamflow. In order to measure
such flows, it is necessary to install continuous streamflow recorders at the outlets of the
treated subwatersheds. It would be best to have both pre- and post-treatment data to
demonstrate the ranges of flow values. The typical flow recording system would most likely be
a water level sensor, such as a pressure transducer, installed at a fixed channel cross-section,
such as a paved low-water crossing, broad-crested weir, or a fixed measuring flume. The
system would have a relationship between water surface elevation in the stream and flow rate,
and allow continuous data collection so that baseflow and runoff components could always be
observed. Pressure transducers typically come with electronic data loggers that can be
downloaded to laptop computers.

Continuous observation of rainfall is just as important as streamflow, so that the source
of the runoff can be estimated. Multiple recording rain gauges, such as the tipping bucket type
that can sense rainfall to the nearest 0.01 in, should be placed at strategic locations across the
watershed to allow estimation of the areal and temporal distribution of rainfall for each storm
event. These rain gauges can store data in data loggers for occasional downloading to laptop
computers.

Observation of local groundwater conditions should be done through monitoring wells
in the shallow alluvial aquifer in and near the streambed. The elevations of the groundwater
table in the monitoring wells can be compared each other and to the elevation of the water
surface in the stream to demonstrate which way the groundwater is flowing and the changes in
groundwater storage over time. The groundwater levels can be continuously monitored with
pressure transducers, or manually measured less often if readily accessible.

Estimation of evapotranspiration losses through vegetation within the target areas of
the treated subwatershed can be done by using site visits, aerial photography, and satellite
imagery to identify the effectiveness of brush management over the treated areas of the

subwatershed. Potential ET can be estimated with local weather stations that measure and
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record wind speed, relative humidity, net solar radiation, and temperature. Actual ET can then
be estimated as proportional to the potential ET based on plant type and seasonal variations in
water consumption.

The best situation for application of hydrologic monitoring to confirm positive impacts
of brush control would be to have several years of pre-treatment data to compare to several
years of post-treatment data. Unfortunately, this situation is unlikely for the subwatersheds
that have already been or will soon be treated. It is possible that two similar subwatersheds
can be selected, instrumented, and observed with one receiving brush treatment and the other
left untreated. The hydrologic behaviors of the two subwatersheds over several years could
then be later compared to determine the impact of treatment. An example of this type of
situation is in the East and West Grape Creek subwatersheds near San Angelo.

An over-riding concern about hydrologic monitoring for streamflow enhancement, or
any other purpose, is that the longer the observation period is, the more confident we are in
the findings. Installation of equipment to measure streamflow often seems to cause a drought.
We encourage all those concerned with streamflow enhancement, whether through brush
control or other watershed management techniques, to be patient and allow multiple years of

data collection and analyses to observe a reasonable range of weather conditions over time.
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